1. Introduction
===============

Polyserous effusions refer to simultaneous occurrence of fluid collection in 2 or more serous cavities. They can be caused by multiple pathologic factors, mainly including malignant tumors and tuberculosis.^\[[@R1],[@R2]\]^ The leading underlying causes for malignant pleural effusions are lung and breast cancers; while ovarian and breast cancers are the leading underlying etiologies for malignant peritoneal effusions.^\[[@R3],[@R4]\]^ Occurrence of ascites, pleural effusion, and pericardial effusion in lung cancer patients is quite rare. The complexity of etiology for polyserous effusions adds difficulty to the diagnosis and is likely to cause misdiagnosis and maldiagnosis.^\[[@R5]\]^ This article reports a clinical case of immunohistopathologically confirmed lung adenocarcinoma with coexistence of ascites, pleural effusion, and pericardial effusion.

2. Case report
==============

A 43-year-old woman was admitted with symptoms of dry cough, suffocation, abdominal distension, and generalized edema. The serum tumor markers showed CA125 969.60 U/mL, CA153 62.30 U/mL, CEA 92.90 ng/mL, NSE 1543 μg/L, SCC 0.60 ng/mL, CA199 22.64 U/mL, AFP 5.43 ng/mL, and CA724 1.21 U/mL. Ultrasonography revealed large amounts of pericardial effusion and bilateral pleural effusion, and an echo-free area with a fluid depth of 8.9 cm in the right lower abdomen. The results of autoimmune antibody test and tuberculosis infection T cell spot test (T-SPOT) were not remarkable. Chest computer tomography (CT) plain and contrast-enhanced scans suggested a small amount of inflammation in the lingular segment of left lung, bilateral pleural effusion, compressive atelectasis of both lower lungs, and large amounts of pericardial effusion and ascites.

Abdominocentesis showed ascites CA125 \>1000.0 U/mL, CA153 15.60 U/mL, CEA 30.67 ng/mL, CA199 6.39 U/mL. Ascites biochemistry showed ADA 2.0 U/L, LDH 112 U/L, glucose 7.4 mmol/L, total protein 21.0 g/L, and Cl 97 mmol/L. Ascites cytology detected only a small number of heterocysts (Fig. [1](#F1){ref-type="fig"}). Malignant cells were detected in both pericardial effusions and pleural effusions.

![Ascites cytology (HE× 40) detected only a small number of heterocysts.](medi-96-e7867-g001){#F1}

PET-CT suggested: a nodular shadow with high metabolism in the left lower lung (Fig. [2](#F2){ref-type="fig"}), which was suspected as lung cancer; multiple metastatic tumors in both lungs; multiple bone metastases; bilateral pleural effusion with atelectasis of both lower lungs; pericardial and pelvic effusions; thoracoabdominal subcutaneous edema; slight elevation of metabolism in bilateral cervical, axillary, retroperitoneal. and groin lymph nodes.

![Nodular shadow with elevation of metabolism in the left lower lung.](medi-96-e7867-g002){#F2}

After drainage of the pleural effusion, puncture biopsy of the left lung lesion was performed with CT guidance (Fig. [3](#F3){ref-type="fig"}), and immunohistopathology confirmed it as left lung adenocarcinoma (Fig. [4](#F4){ref-type="fig"}), excluding the diagnosis of ovarian cancer lung metastasis. Further EGFR gene testing demonstrated it as the wild type. The final diagnosis was T4N0M1a (pleura)1b (lung, pericardium, bone, abdominal cavity) in the inoperable late stage. The patient has received 5 cycles of pemetrexed/cisplatin chemotherapy, analgesia therapy, symptomatic, and supportive treatment. The patient is doing relatively well in general condition without suffocation, cough, and abnormal distension, and she can go on with her daily routine.

![CT-guided lung puncture biopsy of the left lower lung lesion.](medi-96-e7867-g003){#F3}

![Immunohistochemical staning (TTF1 positive, DAB ×40) of left lung adenocarcinoma.](medi-96-e7867-g004){#F4}

3. Discussion
=============

Polyserous effusions can be seen in patients with malignant tumors especially lung cancer, ovarian cancer, and liver cancer, and those with connective tissue diseases, tuberculosis, cirrhosis and cardiorenal dysfunction.^\[[@R6]--[@R9]\]^

Unilateral or bilateral pleural effusion and pericardial effusion are more frequently seen malignant serous effusions in lung cancer as compared with metastatic ascites.^\[[@R10],[@R11]\]^ The reported autopsy detection rate of metastatic ascites in lung cancer is 2.7% to 16%,^\[[@R12],[@R13]\]^ while Satoh et al^\[[@R14]\]^ only reported 12 (1.2%) cases of metastatic ascites in their 1041 lung cancer cases based on their 26-year statistical data. Su et al^\[[@R15]\]^ reported only 30 cases of metastatic ascites in their 16-year statistics based on all general hospitals in Taiwan. Metastatic ascites in lung cancer is often accompanied with metastases in the bone, liver, brain, and adrenal glands.^\[[@R11]\]^ Of the 12 cases of lung cancer with metastatic ascites reported by Satoh et al,^\[[@R14]\]^ 9 cases were accompanied with thoracic implantation metastasis, and metastatic ascites occurred in only 1 case. Of all reported lung cancer cases with pleural effusion and ascites, adenocarcinoma is predominant. According to the cases reported in the literature, metastatic ascites generally occurs in the late stage of disease, later than pleural effusion and pericardial effusion.^\[[@R10]\]^ Metastatic ascites as the onset symptom was reported in only four of the 30 lung cancer cases reported by Su et al.^\[[@R15]\]^ In the case reported herein, lung cancer of the patient was already in the late stage, pathologically classified as adenocarcinoma with simultaneous occurrence of metastatic ascites, bilateral pleural effusion, and pericardial effusion, which is very rarely seen in clinical practice.

Occurrence of ascites, pleural effusion, and pericardial effusion in lung cancer patients indicates the late stage of disease with a relatively short median survival rate. Su et al^\[[@R15]\]^ reported a median survival duration of 15 days in their lung cancer patients with ascites. Although 2 of their 30 patients benefited from gefitinib treatment, they only survived 203 and 343 days respectively. Tanriverdi et al^\[[@R10]\]^ reported a lung cancer patient with simple peritoneal metastasis and ascites, whose condition continued to progress after 2-week treatment with cisplatin/gemcitabine, and died 1 week after second-line treatment with radiotherapy and taxinol. The patient in our case has survived more than a year since the confirmed diagnosis of the disease and subsequent chemotherapy.

Polyserous (pleural, pericardial, and abdominal) effusions are the onset symptom of the patient in our case. Only a small number of heterocysts were detected in the ascites, and malignant cells were detected in the pleural and pericardial effusions. The diagnosis of lung adenocarcinoma was histopathologically confirmed by puncture biopsy of the left lower lung lesion, for which pemetrexed/cisplatin was administered. Pemetrexed is a new-type chemotherapy agent with potent anti-tumor activity. As a multi-targeted folic acid antagonist, it can exert an inhibitory effect on the key enzyme involved in folic acid metabolism.^\[[@R16]\]^ Treated with this chemotherapy protocol, with the addition of analgesia therapy, symptomatic and supportive treatment, the patient has survived more than 1 year, although the overall prognosis of the disease remains poor. It is reported that a combination of traditional Chinese medications and single-drug chemotherapy could improve the quality of life of patients with late-stage lung adenocarcinoma and prolong their median survival duration.^\[[@R17]\]^ A combination of traditional Chinese medications and EGFR-TKIs is reported to potentiate the therapeutic efficacy and reduce the toxicity of chemotherapy,^\[[@R18]\]^ and therefore the use of traditional Chinese medications on the basis of the pemetrexed/cisplatin chemotherapy protocol can be considered in this patient.

4. Conclusions
==============

Coexistence of lung adenocarcinoma and polyserous effusions is quite rare. Close attention should be paid whenever a patient with coexistence of ascites, pleural effusion, and pericardial effusion. More diverse methods could be helpful to identify the diagnosis and avoid misdiagnosis. Patients with advanced lung adenocarcinoma need individualized therapy, which includes Pemetrexed/cisplatin combination chemotherapy.

5. Consent
==========

We did not need ethical approval to report this case. Written informed consent was obtained from the patient in the case reported.

The authors here express many thanks to the patient for generously authorizing them to share her rare case.

Abbreviations: ADA = adenosine deaminase, AFP = alpha fetoprotein, CA125 = carbohydrate antigen 125, CA153 = carbohydrate antigen 153, CA199 = carbohydrate antigen 199, CA724 = carbohydrate antigen 724, CEA = carcinoma embryonic antigen, Cl = chloride, CT = computer tomography, EGFR = epidermal growth factor receptor, LDH = lactate dehydrogenase, NSE = neuron-specific enolase, PET-CT = Positron Emission Computed Tomography, SCC = squamous cell carcinoma antigen, TKI = tyrosine kinase inhibitor, TNM = TNM staging system, T-SPOT = tuberculosis infection T cell spot test.
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